
DIGITAL STILL CAMERA

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a digital still camera

for recording a subject image as digital image data.

2 . Description of the Related Art

In a digital still camera, an image sensor, such as a

CCD (Charge-Coupled Device) , is arranged at the rear of a

photographing optical system, thus an object image is formed

on the image sensor and is then recorded in a recording medium,

such as a card memory. Further, an AF (Auto Focus) mechanism

is provided in the camera . A focused subject image is obtained

by the AF mechanism.

For the focus detecting method, a contrast detecting

method, which detects a focus point in accordance with a

contrast of the subject image, is usually applied. In this

case, the image sensor serves as a photo-sensor for detecting

the focus. However, when the subject image is not in an

in-focus situation, it cannot be determined whether the

subject image is focused in the background or foreground with

respect to a focal plane. Therefore, to focus the subject

image, focus lenses are shifted along an optical axis of the

photographing optical system and the defocusing situation is

determined in accordance with a contrast change caused by



shifting the focus lenses. Therefore, a focus adjustment

cannot be rapidly performed, especially when the subject is

a moving-subject, or when a telephoto lens is used.

On the other hand, for another focus detecting method,

a phase difference detecting method or a so called

"phase-matching method" is known. This method is mainly

applied in an SLR (Single Lens Reflex) type camera and is

superior to the contrast focus detecting method. However,

when constructing a SRL type of digital still camera by using

an image sensor in place of a photographic film, various

construction elements, such as a pentagonal roof prism, quick

return mirror and sub-mirror, must be incorporated in the

digital camera so that an inner construction of the camera

becomes complicated and the assembly of the digital camera

becomes troublesome.

SUMMARY OF THE INVENTION

Therefore, an object of the present invention is to

provide a digital still camera, which is capable of performing

the focus adjustment rapidly, and the inner construction of

which is simplified.

A digital still camera of the present invention has a

photographing optical system, a body, an image sensor, a half

mirror, a phase difference focus detector, a focus adjuster,

and a recording processor . The photographing optical system,

which is usually provided in a lens barrel, forms a subject
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image by capturing a subject. The photographing optical

system is connected to the body. The image sensor is arranged

in the body and is backward of the photographing optical system

along an optical axis . Note that, the optical axis is defined

5 by the photographing optical system. The light-path space

is formed between the photographing optical system and the

image sensor along the optical axis, light from the

photographing optical system passes through the light-path

space and is received by the image sensor. The subject image

10 is formed on a light-receiving area of the image sensor by

the light from the photographing optical system. The half

mirror is provided in the light-path space and directs the

light from the photographing optical system toward the image

sensor and toward a focus detecting direction different from

15 the optical axis. The phase difference focus detector is

provided outside the light-path space and along the focus

detecting direction, and detects whether or not the subject

image is focused in accordance with a phase difference obtained

from light directed by the half mirror. Namely, the focus

20 detecting is performed by the phase difference detecting

method, in other words , the phase-matching method . The focus

adjuster focuses the sub j ect image in accordance with the phase

difference. The recording processor exposes the image sensor

for a given period and records the subject image as data in

2 5 a recording medium provided in the body . Then, the half mirror
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is arranged in the light-path space such that all of the light

directed from the photographing optical system to the image

sensor substantially passes through the half

mirror. According to the present invention, as the phase

difference method, which is superior to the contrast method,

is applied, the focus detecting and adjusting is rapidly

performed. Further, as only the half mirror is needed to

detect whether the subject image is focused and record the

subject image, an inner construction of the digital still

camera becomes simplified compared to the conventional SLR

type camera

.

On the other hand, according to another aspect of the

present invention, a digital still camera has a photographing

optical system, a body, an image sensor, a half mirror, and

a phase difference focus detector . The photographing optical

system, which is usually provided in a lens barrel, forms a

subject image by capturing a subject. The photographing

optical system is connected to the body. The image sensor

is arranged in the body and is backward of the photographing

optical system along an optical axis. Note that, the optical

axis is defined by the photographing optical system. The

light-path space is formed between the photographing optical

system and the image sensor along the optical axis, light from

the photographing optical systempasses through the light-path

space and is received by the image sensor. The subject image



is formed on a light-receiving area of the image sensor by

the light from the photographing optical system. The half

mirror is provided in the light-path space and directs the

light from the photographing optical system toward the image

sensor and toward a focus detecting direction different from

the optical axis. The phase difference focus detector is

provided outside the light-path space and along the focus

detecting direction, and detects whether or not the subject

image is focused in accordance with a phase difference obtained

from light directed by the half mirror. Namely, the focus

detecting is performed by the phase difference detecting

method, in other words, the phase-matching method. The focus

adjuster focuses the subject image in accordance with the phase

difference . The recording processor exposes the image sensor

for a given period and records the subject image as data in

a recording medium provided in the body. Then, the half mirror

is arranged in the light-path space such that all of the light

directed from the photographing optical system to the image

sensor substantially passes through the half mirror.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will be better understood from

the description of the preferred embodiment of the invention

set fourth below together with the accompanying drawings, in

which

:

Fig.l is a perspective view of a digital still camera



according to a first embodiment seen from the front.

Fig. 2 is a perspective view of the digital still camera

seen from the back.

Fig. 3 is a view showing an inner arrangement of the

digital still camera.

Fig. 4 is a perspective view of a half mirror.

Fig. 5 is a view showing an arrangement of the half mirror .

Fig. 6 is a block diagram of the digital still camera

of the first embodiment.

Fig. 7 is a view showing a timing chart.

Fig. 8 is a perspective view of a digital still camera

according to a second embodiment seen from the front.

Fig. 9 is a perspective view of the digital still camera

according to the second embodiment seen from the back.

Fig. 10 is a block diagram of the digital still camera

according to the second embodiment.

Fig. 11 is a perspective view of a digital still camera

according to a third embodiment seen from the front.

Fig. 12 is a perspective view of the digital still camera

according to the third embodiment seen from the back.

Fig. 13 is a view showing an inner arrangement of the

digital still camera according to the third embodiment.

Fig. 14 is a block diagram of the digital still camera

according to the third embodiment.

DESCRIPTION OF THE PREFERRED EMBODIMENTS



Hereinafter, the preferred embodiments of the present

invention are described with reference to the attached

drawings

.

Fig.l is a perspective view of a digital still camera

of a first embodiment.

A digital still camera 10 has a lens barrel 12 with a

photographing optical system 13 and a body 20 , the lens barrel

12 being detachably connected to the body 20. In the first

embodiment, the lens barrel 12 with the photographing optical

system 13 is an interchangeable barrel. Namely, in this

embodiment, the photographing optical system 13 used in an

SLR (Single Lens Reflex) type camera using a photographic film

is connected to the body 20 of the digital still camera 10.

The photographing optical system 13 has a zoom lens,

an iris aperture (herein not shown) and a focus lens (not

shown)
. Light reflected on a subject passes through the

photographing optical system 13, thus a subject image is

formed. On the lens barrel 12, an aperture (diaphragm) ring

for manually setting an aperture value and a zoom ring for

manually setting a focus length are provided (not shown)

.

On an upper surface 20U of the body 20, a release button

14, a selector 16 and a data-display 18 are provided. The

release button 14 is depressed when capturing the subject

image. The selector 16 is a dial lever for selecting one mode

from a plurality of modes, such as an exposure mode and a



playback mode, and so on. Further, the selector 16 has a

function for turning electric power ON/OFF . On the

data-display 18, character information corresponding to a

selected mode is displayed.

Fig. 2 is a perspective view of the digital still camera

10 seen from the back side.

In a middle portion 20M formed at the upper surface 20U,

an LCD (Liquid Crystal Display) panel 15 and a magnifying glass

17 are provided. The subject image displayed on the LCD panel

15 is optically magnified by the magnifying glass 17, so that

the subject image is observed by the user via a window 19. A

construction of the LCD panel 15 and the magnifying glass 17

has a function similar to a reflex finder, which is usually

provided in an SLR type camera. On a back surface 2 OB of the

body 20, a playback display panel 24, which is an LCD panel,

is provided. When the playback mode is selected by the

selector 16, a recorded subject image is reproduced on the

playback display panel 24.

Fig. 3 is a schematic view showing an inner construction

of the digital still camera 10.

As shown in Fig. 3, in the body 20, a half mirror 26,

a shutter 28, a CCD (Charge-Coupled Device) 40, and an AF (Auto

Focus) unit 30 are included in addition to the LCD panel 15

and the magnifying glass 17. The CCD 40 is arranged at the

rear of the photographing optical system 13, along an optical
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axis E defined by the photographing optical system 13. A

mirror box (light-path space) 27 is formed between the

photographing optical system 13 and the CCD 40. Light,

emitting from the photographing optical system 13, passes

through the mirror box 27 toward the CCD 40. The half mirror

26, disposed in the mirror box 27, directs the light from the

photographing optical system 13 to the CCD 40 and the AF unit

30 . The half mirror 26 is inclined with respect to the optical

axis E at the angle of 45 degrees . The half mirror 26 inclines

toward the photographing optical system 13, as shown in Fig . 3 .

The shutter 28 is a focal plane shutter composed of a

first blind and a second blind. When the capturing mode is

selected by the selector 16, the shutter 28 opens/ Thus, the

light passing through the photographing optical system 13 and

the half mirror 26 reaches the CCD 40. Consequently, the

subject image is formed on a light-receiving area 41 in the

CCD 40.

On the light-receiving area 41, a plurality of

photo-diodes is arranged in a matrix . Further, a primary color

filter (not shown) , checkered by red (R) , green (G) and blue

(B) color elements, is arranged on the photo-diodes. Light

passing trough the color filter generates one frame worth of

analog pixel signals in the CCD 40.

The one frame worth of the analog pixel signals is read

from the CCD 4 0 in order at preset intervals . Thus , the subject



image is displayed as a moving image on the LCD panel 15 in

accordance with the read pixel signals. When the release

button 14 is halfway depressed in a situation where the

capturing mode is selected, an auto-focusing and a

photo-metering operation are performed.

The AF unit 30, disposed under the half mirror 26, has

a condenser lens 31, a reflecting mirror 32, a separator mask

33, a separator lens 35 and an auto-focus detecting sensor

34. The AF unit 30 detects the focus situation by a phase

difference method (phase-matching method) . A portion of the

light from the photographing optical system 13 reflects on

the half mirror 26 and enters into a guide-opening 36 formed

on the AF unit 30. Note that, the upper surface 30U of the

AF unit 30 is painted a black color for preventing reflection

of light. The light directed in the AF unit 30 passes through

the condense lens 31 and reflects on the reflecting mirror

32, so that the light is directed toward the separator mask

33. Further, the light is divided into two light beams by

the separator mask 33 and the separator lens 35 . The two light

beams reach the auto-focus detecting sensor 34, which is a

CCD line sensor. Thus, two project images are formed on the

auto-focus detecting sensor 34

.

The position of the light-receiving area 41 along the

optical axis E is defined at the position R, which is set as

a position of the focal plane. The focus adjustment is

10



performed such that the subject image is focused at generally

the position R, in other words, the focused subject image is

formed at generally the position R along the optical axis E . An

interval between the two project images formed on the

auto-focus detecting sensor 34 in a situation where the focused

subject image is formed at the position R, is defined as a

based-interval and is recorded in a memory (not shown) as data

in advance. When the release button 14 is halfway depressed,

the interval between the two subject images formed on the

auto-focus detecting sensor 34 is detected. Then, the

detected interval is compared to the based-interval and it

is determined whether or not the subject image is

focused. When the subject image is focused, the detected

interval substantially coincides with the

based-interval. On the other hand, when the subject image

is out of focus, or defocused, it can be determined whether

the subject image is focused in the background or

foreground. When the detected interval is longer than the

based-interval, it is determined that the focus point is in

the background, and when the detected interval is shorter than

the based-interval, it is determined that the focus point is

in the foreground. At this time, an amount of the defocus

is simultaneously detected.

The focus lens in the photographing optical system 13

is removable along the optical axis E. When the amount of



the defocus is detected, the focus lens is shifted in accordance

with the amount of the defocus. Thus, the focused subject

image is formed on the light-receiving area 41 and is then

displayed on the LCD panel 15.

5 As for a metering method, an incident light metering

method so called "TTL {Through The Lens) metering" is

performed.

The brightness of the subject is detected on the basis of the

pixel signals read from the CCD 40. In this embodiment, an

10 average metering, a segment metering, or a spot metering is

selected by the selector 16. Based on the brightness of the

subject, an exposure value, namely, an aperture value and

shutter speed is set.

When the release button 14 is fully depressed, the half

15 mirror 26 moves toward the AF unit 30 so that the half mirror

2 6 comes off the mirror box 27 . At this time, the half mirror

26 is contained in a mirror space 26K formed under the mirror

box 27. The shutter 28 closes down immediately when the half

mirror 26 starts to move, and then opens for a given period

20 in accordance with the set exposure value. Thus, the CCD 4 0

is exposed and one frame worth of pixel signals is generated

and read from the CCD 40. While the CCD 4 0 is exposed to record

the still subject image, the moving subject image is not

displayed on the LCD panel 15. When the given period passes,

25 the shutter closes down and the half mirror 26 returns to an

12



inclined position.

Note, when the auto focus adjustment is performed, the

half mirror 26 is in the mirror box 27. Therefore, the focus

point is slightly shifted by an optical path length (shown

by w dL") of the half mirror 26. Accordingly, when the half

mirror 26 falls down, the focus lens is shifted along the optical

axis E by the optical path length.

Fig. 4 is a perspective view of the half mirror 2 6 seen

from the photographing optical system side.

The half mirror 26 has a plate configuration and is

composed of a mirror portion 26M and a frame 26F., The frame

26F is engaged with an engaging portion 26S, which is provided

at one side (left side seen from the back surface 20B of the

body 20) of the mirror box 27 . An operating pin 39 is attached

to the same side of the frame 2 6F and a mirror pin 2 6U is attached

to the half mirror 26. The half mirror 26 is pivotable around

a mirror axis 26UE of the mirror pin 26U.

A restoring spring 36 is suspended between the operating

pin 39 and a spring-suspended pin 36B provided at the same

side of the engaging portion 26S in the mirror box 27. The

restoring spring 36 expands and contracts between the

operating pin 39 and the spring-suspended pin 36B. At the

restoring spring 36 , a tension , whxch tensions the half mirror

2 6 toward the back surface 20B, occurs . This tension operates

toward the back surface 2 OB, as shown by the arrow KL. However,

13



as the frame 26 is engaged with the engaging portion 2 6S , the

half mirror 26 is positioned at the angle of 45 degrees.

An operating lever 38 is pivotable around a lever pin

38U attached to the left side of the mirror box 27, and the

point 38C of the operating lever 38 engages with the operating

pin 39. A rod (plunger) 37 is a member for pivoting the

operating lever 38 around the lever pin 38U. An operating

portion 38F of the operating lever 38 engages with an operating

pin 37B attached to the point of the rod 37.

When the release button 14 is fully depressed, the rod

37 is displaced upward so as to push up the operating portion

38F of the operating lever 38, so that the operating lever

38 pivots around the lever pin 38U counterclockwise, as shown

by the arrow ML. At the operating pin 39, a moment is produced

by the pivoting of the operating lever 38. Thus, the half

mirror 26 pivots around the mirror pin 26U counterclockwise,

as shown by the arrow KN, such that the half mirror 2 6 becomes

parallel to the optical axis E. All of the light from the

photographing optical system 13 directly advances toward the

CCD 40.

After the CCD 4 0 is exposed for the given period

corresponding to the shutter speed, the rod 37 is replaced

to the original position. Since the operating portion 38F

of the operating lever 38 is not pushed up by the rod 37 and

further because the tension described above operates on the



operating pin 39, the half mirror 2 6 is replaced to the position

of 45 degrees.

Fig. 5 is a schematic side view of the half mirror 26.

In this embodiment, the size of the mirror portion 26M

5 and the arrangement of the half mirror 2 6 are defined such

that all of the light directed from the photographing optical

system 13 to the light-receiving area 41 passes through the

mirror portion 26M. When no part of the light from the

photographing optical system 13 reflects on the frame 2 6F,

10 namely, a "vignetting" does not occurs. In order not to

generate vignetting, the area size of the mirror portion 2 6M

is defined such that the following formula is satisfied. Note

that, the area size of the mirror portion 26M is represented

by "S" and the size of the light-receiving area 4 1 is represented

15 by "SO"

.

S > S0/sin45° = 2 1/2 x SO (1)

When the formula (1) is satisfied, the path of light to be

20 directed to the light-receiving area 41 is not interrupted

by the frame 2 6F.

Note that, when the half mirror 2 6 moves such that the

half mirror 26 becomes parallel to the optical axis E, the

half mirror 2 6 is positioned outside of the path of the light

25 directed to the light-receiving area 41. Further, elements

15



for pivoting the half mirror 26, such as the operating lever

38, the engaging portion 39, etc. (See Fig. 4), also don't

interrupt the light path.

Fig. 6 is a block diagram of the digital still camera.

A system control circuit 50 including a CPU (not shown)

controls the digital still camera 10. A release half-push

switch 51, a release full-push switch 53, the data-display

18 and a selector switch 55 corresponding to the selector 16

are connected to the system control circuit 50. Note that,

electric power is supplied to each circuit in the digital still

camera 10 by a battery (not shown) .

When the selector 16 shown in Fig. 1 is operated, a signal

corresponding to a selected mode is fed from the selector switch

55 to the system control circuit 50. In the case of the

capturing mode, a process for displaying the subject image

as a moving image is performed. Namely, the subject image

is formed on the CCD 40 by the light passing through the half

mirror 26, and one frame worth of the pixel signals is generated

and fed from the CCD 40 to an amplifier 42, in order.

In the amplifier 42, the pixel signals are amplified

and then are fed to an A/D converter 44 . In the A/D converter

44, the analog pixel signals are converted to digital image

signals. The digital image signals are fed to an image

processing circuit 46, wherein various processes, such as a

white balance and a gamma correction, are performed on the

16



digital image signals. The processed image signals are fed

to an LCD driver 48. In the LCD driver 48, control signals

are output to the LCD panel 15 in accordance with the digital

image signals . Aback-light 63 is turned ON by a driving signal

from a back-light controller 61. Thus, the subject image is

displayed on the LCD panel 15 as a moving image.

When the release button 14 shown in Fig.l is halfway

depressed, the release half-push switch 51 is turned ON. Thus ,

the TTL metering and the focus adjustment is performed. Based

on the digital image signals fed to the system control circuit

50, the brightness of the subject is detected. Then, the

exposure value (the aperture value and the shutter speed) is

calculated in accordance with the brightness. Further, in

the system control circuit 50, based on signals fed from the

AFunit30, the focus point is detected , namely, it is determined

whether the subject image is focused. The focus lens in the

photographing optical system 13 is driven by a lens driving

circuit 60 such that the subj ect image is focused at the position

R along the optical axis E , as shown in Fig . 4 . The auto-focus

detecting sensor 34 is driven by a sensor driver 56.

When the release button 14 is fully depressed and a

release full-push switch 53 is turned ON, a process for

recording a still image is performed. Firstly, a control

signal for pivoting the half mirror 26 is fed from the system

control circuit 50 to a mirror driving circuit 54 so that the



half mirror 2 6 moves such that the half mirror 2 6 is parallel

to the optical axis E. Further, a driving signal for driving

the focus lens by the light path "dL" of the half mirror 2 6

is fed to the lens driving circuit- 60 so as to compensate for

the change in focus point, as described above by using

Fig. 3. At this time, a driving amount of the lens focus is

read from the memory (not shown) in the system control circuit

50. Thus, the focused subject image is formed on the

light-receiving area 41 in the CCD 40. An exposure control

circuit 58 drives the iris aperture 57 and the shutter 28 in

accordance with the exposure value obtained at the system

control circuit 50.

The CCD 40 is exposed for the given period by driving

the iris aperture 57 and the shutter 28, so that one frame

worth of the pixel signals is read from the CCD 40, and is

subjected to the process described above in the amplifier 42,

the A/D converter 44 , and the image processing circuit 46 . The

generated digital image signals are temporarily stored in a

frame memory 45.

The stored digital image signals are fed to a recording

control circuit 62 via the system control circuit 50. In the

recording control circuit 62, the digital image signals are

compressed. The compressed image signals are recorded in a

memory card 64 as still image data.

When the playback mode is selected by the selector 16,

18



the still image data is read from the memory card 64 and is

subjected to an expansion process at the recording control

circuit 62. The expanded image data is temporarily stored

in the frame memory 45. Then, the digital image signals are

fed to the LCD driver 48 . The LCD driver 4 8 drives the playback

display panel 24 in accordance with the digital image signals,

thus the recorded still image is displayed on the playback

display panel 24. Note that, the playback display panel 24

is a reflection type LCD panel, which can display an image

by using natural light, namely, external light.

Note that , at a connectingportion between the lens barrel

12 and the body 20, pins for transmitting a signal associated

with a driving of the lens are arranged (not shown) . When

the lens barrel 12 is connected to the body 20, driving signals

output from the exposure control circuit 58 and lens driving

circuit 60 are fed to the lens barrel 12 via the pins as required.

Fig. 7 is a timing chart associated with the exposure.

Herein, the capturing mode is selected and firstly the subject

image is displayed on the LCD panel 15.

While the release button 14 is halfway depressed (See

reference S101) , the shutter 28 is full -open and the half mirror

26 is positioned at the angle of 45 degrees. When the release

button 14 is fully depressed (See reference S102) , the half

mirror 26 moves under the mirror box 27 (See reference S103)

and the shutter 28 temporarily closes down (See reference

19



S104) . Then, after the half mirror 2 6 moves , the shutter opens

for the given period "ST" corresponding to the preset shutter

speed (See reference S105) . During the period ST , the subject

image is not displayed on the LCD panel 15. After the period

ST passes, the shutter 28 temporarily closes down (See

reference S106) and the half mirror 26 returns to the original

position of 45 degrees . Then, the shutter 28 opens again (See

reference S108) . Thus, the subject image is displayed on the

LCD panel 15 again.

In this way, according to the first embodiment, the AF

unit for detecting the focus by the phase difference method

is applied and the single half mirror 26 is provided in the

mirror box 27. As the phase difference method, which is

superior to the contrast detecting method, is applied, the

focus detection and the focus adjustment are rapidly

performed. Then, as the size of the mirror portion 2 6M satisfies

the formula (1) , vignetting is not caused by reflection of

the light on the frame 26F, therefore, the total subject image

to be recorded is displayed on the LCD panel 15 without a partial

lack of the subject image.

In the case of an SLR type digital camera, the

construction of which corresponds to that of an SLR type camera

using photographic film, the image sensor is not utilized as

a metering sensor, and an exclusive metering sensor must be

provided adjacent to the reflex finder. On the other hand,



in this embodiment, as the total subject image is formed on

the light-receiving area 41 , the various metering methods

including average metering and segment metering can be applied

byutilizing the image sensor 41 . Further , in this embodiment

,

the photographing optical system, which is interchangeable

and has been used for SLR type cameras using photographic film,

can be connected to the body 20.

While the capturing mode is selected, the subject image

formed on the CCD 40 is observedvia the LCD panel 15 . Therefore,

the user can confirm the subject image to be recorded.

The half mirror 26 operates such that the half mirror

26 is positioned at the outside of the mirror box 27 while

the CCD 40 is exposed. Thus, a decrease of light-amount is

prevented, so that a high image-quality subject image is

recorded.

In this embodiment, as the AF unit 30 is arranged under

the mirror box 27 , the half mirror 26 is supported at the angle

of 45 degrees with respect to the optical axis E. However,

the angle and position of the half mirror 2 6 may be defined

in accordance with a given arrangement position of the AF unit

30. In this case, the size of the mirror portion 26M depends

upon the following formula.

S > SO/sinG 0<G<180° (except for 90°) (2)



Namely/ a size of the half mirror is equal to or larger than

the light-receiving area and the half mirror is angled to the

optical axis such that a projection area of the half mirror

along the optical axis becomes equal to or larger than the

light-receiving area. Note that, "9" indicates an angle to

the optical axis E.

In this embodiment, the shutter 2 8 is provided between

the halfmirror 26 and the CCD 4 0 , however , an electronic shutter

which adjusts the exposure period by adjusting a read- timing

of the pixel signals may be applied in place of the shutter

28.

Figs, 8 to 10 show a second embodiment of a digital still

camera. The second embodiment is different from the first

embodiment in that a viewfinder is provided and a moving image

is displayed on a back surface of the body. Since other

portions are similar to those of the first embodiment,

designations remain the same and the explanation is omitted.

Fig. 8 is a perspective view of a digital still camera

of the second embodiment seen from a front side and Fig. 9 is

a perspective view of the digital still camera seen from a

back side.

A lens barrel 12' with a photographing optical system

13' is not interchangeable but fixed to a body 20' . The lens

barrel 12' is an exclusive barrel for a digital still camera

10' . A viewfinder 22 is provided at the body 20'
, light from
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the subject directly enters into an objective lens 22A of the

viewfinder 22. As shown in Fig. 9, an eyepiece (ocular) 22B

of the viewfinder 22 is provided on a back surface 20' B of

the body 20' , and an LCD display panel 24' for displaying a

5 recorded image and a moving image is provided on the back surface

20' B. The observer can confirm the visual filed of the subject

image to be recorded by the viewfinder 22, further, while the

capturing mode is selected, the subject image is displayed

on an display LCD panel 24' as a moving image.

P 10 Fig. 10 is a block diagram of the digital still camera

% 10' of the second embodiment.

M=
Similarly to the first embodiment, when the capturing

y mode is selected, the pixel signals are read from the CCD 40

5 ±n order
'
and fed to an amplifier 42, an A/D converter 44 and

m 15 an image processing circuit 46. An LCD driver 4 8 drives the

D LCD display panel 24' in accordance with image signals fed

from the image processing circuit 46. Thus, the subject image

is displayed on the LCD display panel 24'.

In this way, according to the second embodiment, focus

20 detecting using the phase difference method can be applied

for the digital still camera 10' , an inner construction of

which is generally similar to that of a mass-produced digital

still camera. On the other hand, the halfmirror 26 is provided

in the mirror box 27 , which is different from the mass-produced

25 digital still camera. Similarly to the first embodiment, the
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half mirror 2 6 is arranged such that the light directed from

the photographing optical system 13 to the CCD 40 passes the

half mirror 26.

Figs. 11 to 14 show a third embodiment of a digital still

camera. The third embodiment is different from the first

embodiment in that a half mirror does not pivot and a display

panel is not provided. Since other portions are similar to

those of the first embodiment, designations remain the same

and the explanation is omitted.

Fig. 11 is a perspective view of a digital still camera

of the third embodiment seen from the front side and Fig. 12

is a perspective view of the digital still camera seen from

the back side . As shown in Fig . 12 , an LCD panel is not provided

on a back surface 20" of a body 20".

Fig. 13 is a schematic view showing an inner portion of

the digital still camera of the third embodiment.

Similarly to the first embodiment, a size of a mirror

portion 26"M of a half mirror 26" satisfies the formula (1) ,

therefore, all of the light from the photographing optical

system 13' pass through the mirror portion 26"M and reaches

the light-receiving area 41 in the CCD 40. When the release

button 14 is fully depressed, the shutter 28 opens for a given

period, so that one frame worth of the pixel signals is read

from the CCD 40. While the CCD 40 is exposed, the half mirror

26 does not pivots.



Fig, 14 is a block diagram of the digital still camera

10".

When the release button 14 is halfway depressed, the

TTL metering and auto focus adjustment are performed, then,

5 when the release button 14 is fully depressed, the subject

image is recorded in the memory card 64 , similarly to the first

embodiment* Note that, as the half mirror 26' does not pivot,

the compensation for light passing through the mirror 2 6'

,

namely, the path-length MdL" (See Fig. 3), performed in the

10 first embodiment, is not performed in the third embodiment.

In this way, according to the third embodiment, the

subject image can be recorded without an LCD panel for

confirming the subject image to be recorded. Therefore, the

inner construction of the digital still camera 10" is more

15 simplified and a low-cost digital still camera can be provided

.

Note that, only the focus detecting may be firstly

performed when a release button is halfway depressed and the

focus adjustment may be performed just before the exposure,

similarly to a simplified digital still camera.

20 In the first to third embodiments, the auto-focus

detecting and adjustment are performed when the release button

is depressed halfway. However, when the capturing mode is

selected, the auto-focus detecting and adjustment may be

performed without depression.

25 Finally, it will be understood by those skilled in the
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art that the foregoing description is of preferred embodiments

of the device, and that various changes and modifications may

be made to the present invention without departing from the

spirit and scope thereof.

The present disclosure relates to subject matters

contained in Japanese Patent Application No . 2000-188945

(filed on June 23, 2000) which is expressly incorporated herein,

by reference, in its entirety.


